There is increasing evidence that renal disease is presumed to be one of the main causes of mortality among rheumatoid arthritis (RA) (AUC 0.90, 0.956, 0.77, 0.92, and 0.71 respectively). Urinary neopterin was positively correlated with ESR, urea, microalbumin, and urinary β 2 M (r=0.6, p<0.001; r=0.31, p<0.05; r=0.51, p<0.001 and r=0.43, p<0.01 respectively 
INTRODUCTION
Rheumatoid arthritis (RA) is a systemic disease, which mainly affects the joints. It can also lead to extra-articular organ manifestations. There is increasing evidence that renal disease is presumed to be one of the main causes of mortality among RA patients (1&2) . Clinically, manifest renal involvement in RA has been commonly attributed to secondary amyloidosis and renal vasculities (3&4) . Nephrotoxic medication as nonsteroidal anti-inflammatory drugs (NSAIDs) some disease modifying anti-rheumatic drugs (DMARDs), and even anti-TNF-alpha therapy is the other major etiology of kidney involvement (5,6&7) . The incidence of nephropathy in RA patients is not known, since RA patients frequently show subclinical renal dysfunction (3) . Traditionally, the approach to detect any renal disease has always been first the urinary examination followed by histopathological examination. Although renal biopsy is the gold standard, it is being invasive and cannot be done at regular interval to diagnose renal disease early (8) .
Many reports have looked at glomerular and tubular proteinuria as markers of nephropathy in RA. These were preferred over serum creatinine (Cr) and Cr clearance (CrCl), the usually available simple tests. The latter tests lack the sensitivity especially in RA patients due to their reduced muscle mass, whereas, proteinuria is more sensitive to detect renal diseases (9&10) . Microalbuminuria is defined as a persistent values of albumin in urine between >30-<300 mg/day (11) . It is considered as a simple and sensitive test to detect early subclinical renal dysfunction as drug induced renal damage in RA (3&12) .
A protein of low molecular weight, beta-2-microglobulin (β 2 M) is composed of 100 amino acids (13) . Because of its small size, β 2 M is filtered at the glomerulus and almost totally reabsorbed and catabolised by proximal tubular cells. Therefore, serum and urine β 2 M levels were determined to assess glomerular and tubular damage respectively (14 ) . In addition, some enzyme activities as Nacetyl glucosaminidase (NAG, EC 3.2.1.30) and gamma glutamyl transferase (GGT, EC 2.3.2.2) were determined and used as early sensitive indicators for kidney damage in RA patients (15&16) . They are proximal tubular enzymes whose urinary levels have been reported to increase during episodes of renal damage (17&18) . A pyrazino-pyrimidine compound, neopterin serves as a marker of cellular immune system activation. It is of clinical value compared to other laboratory findings to define prognosis, extra-articular manifestations and efficacy of ongoing therapy in RA (19&20) . Nevertheless, few reports documented the increased serum and urinary neopterin levels in different renal diseases (21,22&23) . Irrespective of the causes of renal affection in RA, it is important to periodically carryout sensitive and reliable measures for renal function to pickup the earliest signs of renal dysfunction. In this regard, the present work aimed to investigate specific urinary indices besides the routine kidney function tests in RA. In addition, the statistical study looked for the most predictable urinary index for early renal involvement in RA. Moreover, the study tried to find whether urinary neopterin levels give an indication about the renal affection in RA. 
PATIENTS & METHODS

RESULTS
Clinical characteristics of RA patients are shown in table (1). (table 6) . From the ROC curves (figure 1), the best cut-off values were identified; and sensitivity, specificity, positive predictive value (+PV), negative predictive value (-PV), to discriminate RA patients at risk of renal affection from the remaining RA patients were showed in table (7). Microalb., microalbuminuria; β2M, β-2-microglobulin; NAG, N-acetyl glucosaminidase; GGT, gamma-glutamyl transpeptidase; U, indicates Mann-Whitney value. However, other investigations suggested that the urinary excretion of albumin might reflect a systemic reaction in the acute phase response (38&41) . The association of albuminuria and disease duration has been reported and explained by two ways; either severe and longstanding RA tends to affect the kidneys and the systemic vascular permeability or patients with more severe and longstanding disease receive more nephrotoxic treatment (38) .
Increased urinary excretion of β 2 M reflects primarily tubular cell damage, although it has the disadvantage of instability in urine of pH<6.0 (42&43) . In the present investigation, RA patients showed significant increase in urinary β 2 M levels than normal levels. Further increment of these levels was revealed among the RA patients at risk of renal affection, who had macroalbuminuria and/or low creatinine clearance. The ROC plot confirmed the role of β 2 M as a sensitive predictor index for renal affection (AUC=0.956, sensitivity=96.55%, specificity= 95%, +PV= 96.6%, and -PV=95%). In addition, the positive correlation observed between microalbuminuria and excretion of β 2 M might clarify the association of elevated urinary β 2 M levels with renal involvement. Lewandowshki et al. (44) reported that the concentration of urinary β 2 M in RA patients was higher than in controls. Serum and urine β 2 M levels were determined to assess glomerular and tubular damage respectively suggested that tubulointerstitial damage in RA was reflected by an increased excretion of β 2 M and NAG and defective urinary concentrating capacity. The present study confirmed this suggestion, as it was found that urinary NAG activities were positively correlated with both microalbuminuria and urinary β 2 M levels among RA patients. Moreover, the RA patients with macroalbuminuria and/or low CrCl showed higher urinary NAG activities than those patients without. The urinary NAG activities were significantly elevated in patients with macroalbuminuria as compared to those with microalbuminuria. The study revealed a positive correlation between urinary NAG activities and duration of disease. Iqbal et al. (46) observed a correlation between the total activity of urinary NAG and severity of the disease. The author evaluated isoenzymes of NAG (NAG-B and NAG-A) in urine and showed that the ratio of NAG-B to NAG-A significantly increases in severe cases of seropositive RA. The present results from ROC plot showed that urinary NAG activities had the lowest discriminating power of renal affection in RA patients (AUC=0.77, sensitivity=75.87%, specificity=60%, +PV=73.3%, and -PV=63.2%) than β 2 M, GGT, and microalbuminuria. Electrophoresis divides urinary NAG into three isozymes, preA, A, and B forms. The measurement of urinary NAG isozymes is useful to determine the type and severity of renal disease (47) . Concerning RA, Iqbal et al. (46) suggested that subclinical renal injury without compromising renal function is a possibility in RA especially in severe cases of this disease. Also, they reported that it is unclear which factors lead to increased excretion of NAG (especially the isoenzyme form B) in RA patients.
GGT is a membrane-bound enzyme that is primarily synthesized in the brush border membrane of proximal tubules, and it is present in cell membranes of kidney, liver, and other organs (48&49) . Urinary GGT activity was used as an indicator of tubular damage for early renal injury (50) . In the current investigation the activities of urinary GGT were significantly increased more than two folds in RA patients than control group. The RA patients with macroalbuminuria and/or low CrCl had higher urinary activities than those without. During tubular injury, brush-border surface glycoproteins, which contain various enzymes, are shed and released into the urine (51) . Herein, for distinguishing the RA patients at high resk of renal affection from the remaining RA patients, the ROC curve detected an excellent discriminating power of urinary GGT (AUC=0.92, sensitivity=86.21%, specificity=80%, +PV=86.2 and -PV=80%). A positive correlation between urinary GGT and both microalbuminuria and urinary β 2 M levels was found. Rambabu et al. (15) observed a significant correlation between urinary GGT and serum albumin. They suggested that enhanced excretion of urinary GGT may be stimulated by decreased albumin concentration or oncotic pressure but does not appear to be due to leakage from plasma. Increased excretion of that protein implies injury to the brush border membrane with loss of microvillus structure. Losses of significant fraction of the microvillus surface area are also leads to reduced reabsorption and increased excretion of filtered proteins such as β 2 M and retinal-binding protein (52) . Urinary GGT activities were positively correlated with serum urea in the present study. Hofmeister et al. (53) reported that the increase in enzymuria (as GGT) was associated with a drastic increase in serum urea nitrogen and Cr. The authors concluded that the determination of only some urinary enzymes is sufficient for diagnosis of proximal tubule damage. On the other hand, highly reactive oxygen species play an important role in the etiology of tissue injury in RA (54) . Recently, GGT had been reported to be a marker of inflammation and oxidative stress (55&56) . During oxidative stress, GGT gene expression is increased,
The urinary levels of neopterin in RA were above the normal levels in the present study. The higher urinary levels were shown in RA patients with extra-articular manifestations than the patients without. Moreover, the data revealed that urinary levels of neopterin are positively correlated with ESR. All the aforementioned findings confirmed the strong relation between the excreted neopterin and the activity of RA as reported before (57,58&59) . Neopterin is of clinical value to define prognosis, extraarticular manifestations and efficacy of ongoing therapy (19&20) . The increased amounts of neopterin are produced by human monocytes/macrophages upon stimulation with the cytokine interferon γ. It is furthermore produced constitutively. The amount of neopterin secreted correlates with the capacity of the same cells to produce reactive oxygen species (60&61) . Therefore, measurement of neopterin concentration in the body fluids provides information about activation of T-helper cell 1 derived cellular immune activation (61) . Neopterin is excreted in an unchanged form via kidneys (23) . In a study on chronic renal disease Godai et al. (21) suggested that the neopterin levels in serum are closely linked with glomerular filteration rate and yet the urinary neopterin/Cr ratios may reflect the predominance of increased tubular secretion of neopterin over the renal injury per se. Increasing serum neopterin concentrations and urinary neopterin/Cr ratios may reflect disordered cell-mediated immunity in the nephritic syndrome, irrespective of glomerular histology or interstitial cell infiltration (22) . In the present work, no significant difference was detected regarding urinary levels of neopterin between RA patients with macroalbuminuria and/or low CrCl and those without. The statistical analysis from ROC curve to discriminate RA patients at risk of renal affection from the remaining RA patients showed that AUC=0.71, sensitivity=65.52, specificity=65, and +PV=74.1. A positive correlation between urinary levels of neopterin and both microalbuminuria levels and urinary β 2 M levels among RA patients was obsereved. The present investigation did not identify the pathological etiology of renal affection in RA patients involved in the study. Thus, the present work suggested that the elevation of urinary neopterin in RA may be related to renal affection due to severity of the autoimmune disease itself or due to vasculities which is usually accompanied by perturbation of cellmediated immunity. All the previous reports lend further support to the notion that subclinical damage to kidney may occur in RA.
In conclusion, the regular urine examination by simple and sensitive indices for early identification of renal affection in RA could guide the clinicians for a suitable line of therapy. The elevation of urinary neopterin levels was related to extraarticular manifestations as well as some kidney function tests. This may clarify to some extent the role of urinary neopterin as an indicator of renal involvement in RA patients particularly those with active disease. 
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